PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-283076 
(43)Date of publication of application : 29.10.1993 



(51)Int.CI. 



H01M 4/58 
H01M 4/02 
H01M 10/40 



(21 Application number : 04-090529 
(22)Date of filing : 1 0.04.1 992 



(71) Applicant 

(72) Inventor : 



MATSUSHITA ELECTRIC IND CO LTD 
NITTA YOSHIAKI 
HARAGUCHI KAZUNORI 
KOBAYASHI SHIGEO 
OKAMURA KAZUHIRO 



(30)Priority 

Priority number : 04 22291 



Priority date : 07.02.1992 Priority country : JP 



(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY AND MANUFACTURE OF POSITIVE 
ELECTRODE ACTIVE MATERIAL THEREOF 

(57)Abstract: 

PURPOSE: To provide the nonaqueous electrolyte secondary battery 
having the excellent cycle characteristic. 

CONSTITUTION: The material to be used for active material is 
expressed by a chemical formula LiyNi1-xMex02 (Me means any one 
of Ti, V, Mn, Fe), and in the formula, mole number of x, y is set at 
0.2<y<1.3 and 0<x<0.5 in the case where Me means Ti, V, Fe, and 
0<x<0.6 in the case where Me means Mn, and this material for active 
material has the crystal structure of a hexagonal crystal group. This 
nonaqueous electrolyte secondary battery consists of a positive 
electrode having a lattice constant aO at 2.83-2.89&angst;, and a 
lattice constant cO at 14.1 5-1 4.31 &angst;, which is fixed on the basis 
of the X-ray diffraction figure, and a negative electrode made of any 
one of lithium, lithium alloy, and the carbon material, in which lithium 
is intercalated, and the nonaqueous electrolyte. 




LEGAL STATUS 

[Date of request for examination] 1 8.1 1 .1 997 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3064655 

[Date of registration] 1 2.05.2000 

[Number of appeal against examiner's decision of 
rejection] 



M3gfl 2000-227858 [^^B]y^cl7. 06. 29 



(i9>D*Ea«riW <J P) 02) (a) ao^me^Bsa^ 

#^¥5-283076 



(43) 'AfflB ¥i£ 5 (1 993) 10^295 



(SI)In(.CI. ftg'JG* FI 

H01M 4/58 

4/02 C 
10/40 Z 



(21) UM* 

(22) WIS0 



4#H¥4-90529 
J Ffi£4*mi992> 4fl10Fl 



(31) Sftff£5»5 4fW¥4-22291 

(32) ffi$tB ¥4 (1992) 2fl70 



(71) ttJIHA 000005821 
<72)«l8# jgCD 

(72) ss^# ?m mm 

inmm a <mb« ^ W2«) 



(54) C«W(0€W3 #*«««=:^:«?&43J:^-e©jE«S«H©ttifij* 



(57) mtt] (ttJE*) 
[ ttlStt WMt^SC Li,Ni,.,Me t O 

, (fiLMettTi, V, Mn r Fe<DVv9"ft*0 T£ 
$n5t)<DTS^T, SC^x, yCO^#ttO. 2<y 
£l. 3, Me^Ti, V. Fero^HO<x<0. 
5; Me**MnattdRO<x<0. 6T, ttfh&V 

0 #2. 83-2. 89A, Ci#14. 15-14. 3 



>— — 
3 i 














Vs. 



















* * 


* *« 








































[#yF] 2000-227858 



[^#B]¥fi£l7.06.29 



2 



( 2 ) 

1 

Mmrnil igftgttff *fls»-iE L 1 , N 1 , ■ , M e . Oi 
<£LMefiTi, V. Mn . FeOl>fW) T^ci* 
tlifeOTS^T, j£*x, yCO^P&teO. 2<y£ 
1. 3, Me^Ti, V, FeCO*g#teO<x<0. 
5, Me^MnQ)8^0<x<0. 6t % A^jfl^cO 

&&mmzh?>> x&ts]tfrEa^ft&2n**fr^£3u 

.#2. 83-2. 89A. c«flU 4. 15-14. 3 

. _ 

C»*3R2] fif««WmLi f Ni,. I Me.O, 
(11/MettTi, V, Mn, P e Ot^tlM 
n*fcC0Tfct>Ts iCtx, yWH8:»0. 2<y< 
1. 0, Me^TI, V. Fe4>«£ftO<x<0. 
5, Mej&«Mntf>«fcliO<x<0. 6T, A^S^O 

,*<2. 83-2. 88A, c#*SL4. 15-14. 3 
1 AT$>£IE&<h, U^A. Uf9^**V»ttU 20 

Cat #3* 3 ] Sfeff tttt*<ft?3£L i , N i , - . M e , O, 
(aUMel^Ti, V. Mn, Fe^rtlM X'B2 

1. 3. Me^Tl. V. Fe^iO<x<0. 
5. MediMnOi^liO. 01^x^0. 4 X\ A# 

j£fca.#2. 8 3-2. 8 9A, c,*U4. 15-1 30 

Cfl^4] «Wft»f*d^b^L i F N i,..Me.O. 
ICfc^TMe^MntCfc^T, *&^&a,rt<2. 8 7 
-2. 89 A. c,rtU4. 15-14. 2 5 AT* 
0. (0 0 6) pfccfctf 

(ioi) m<D®m\±-tr<Di&mtt (ooe)/(io 

1) #0. 6 0&TT&5IES£m> £C T 40 

[f*#JH 5 ] &ttonmWi£¥l£ L i, N ii-,Me,Oi 
3 (A J ) Tfc*jE££fflV> 

y^l. 3, 0. 01^x^0. 4T.X$n^ ; 60-e3& 



#B3¥5 -2 8 3 0 7 6 
2 

K^-T^N i (OH) Nl CO, Tjc^U^. N i 0(0 

y^-Tl. 1-1. 3fgC0L i ^*;i/»iz^^-r^ 

LiNO,*;fa$K LI.CO,, Ll^^+A^S 

u &dc#uii&&7 o 0-9 o o'c-c^a^^fiK 

C«**7] (fc^L i f N i,..Mn.O,T*SiEffiffi 

8] it^iZL l f NI,. 1 Mn,0 I miE«tt 

W*fll9] WWmLKNI,,, „Me 
,,0, (atMeKTi, V, Mn, FeO^W) 

<y£l. 0, MetfTi, V0«d-|*O. Kx< 
0. 5. Me^Mn, FeW^ttO. Kx<0. 6 

Sl@£r@^ &m£dtl«*?£ft a, *<8. 15-8, 
3 0 AT&SjESt. U«/»* A<&&£>*^fct 

[0 0 0 13 

[jSIR±«>¥d!B^M' 

(0 0 02] 

T#**=*«t, «i:Jjf«>ArMll!ilt tOW 

cooo3] jbffioMafcUfc-rMmttHttftfcbT 

5Ct(0-C«5I^«J, «AtfLi,.,NIO, (m 
L0^x<l) GKSttmM 3 0 2 5 1 8*tHTOi 
S) . L i, N i,.,0, (^§i¥2-4 0 8 6 1^ 
ft) $*»I*L i,Nl.Co,-.0, (§t0<x^0. 
7 5, y ^ 1 ) <&0ffl@ 63-299056 ^'AW 



im¥) 2000-227858 



[$#B]¥^cl7.06.29 



( 3 ) 

3 

ib\ a, m, Nt Oj (fibA^T;u^;^JS, m\zm&& 

JM, NttAl, In. SnCD4 J <D'>^c<^^l®T*0. 
05^x^1. 10, 0. 85^y^l. 00. 0. 0 
01^2^0. 10) (&mW6 2 - 9 0 8 6 3-f§& 

m cotiL&mm^s li.m.n.o, <m lm\z&&& 

"CO . 05^x^1. 10, 0. 85^y^l. 00, 

o^z^o. io) vrois-m&s&it 
to&mmm%£.~?zm& (4#§s^4 -2 2 0 6 6^ 

$g) tx£&$>r>tz. 10 
[0 0 0 4) ^LTC:n^O^^^$fflViT4 V® 

[0 00 5] 

[^W^l«t^r5ra ::TLi,.,NiO, 
«EU0^x<i) (j£*7\ L iNiO,i§2f) te, 

* ^ <t ^ o mm& *> /i. 

[0 0 0 6] Z<D£.oUm®izKl,. \:&&-V&2tlt- 

[0 0 0 7] L*>U ±S^^-5/Utc^Tz:v^^O- 30 
[0 0 0 8] 

&\Z*5tm\^ teWLijNl.-.Me.O, (EtMe 
liTl. V, Mn, FeCOUfn^) T^£n* fcCOT 
&^>T. l£*x. ycO^&teO. 2<ySl. .3. M 
edtTi, V. Fe©*§-&teO<x<0. 5, Me^M 
nO«^te0<x<0. 6T, tt&fc<D1£&mmZh 40 
t>, x^®^f0^t>^^$n^^S&a.^2. 8 3 
— 2. 89A, c,tfl4. 15-14. 3lAT^ 
JEffi-CfcO, y<D®:a^0. 2<y<l. 0<2f$, Me 
#*T1, V, F e CD^-g-0 <x<0. 5, Me^MnCD 
^0<x<0. 6Tv 1. 0£y£l. 3C0 

Me^Tl, V, F e<0i8£-0<x<0. 5, Me 
^Mn^O. OUx^O. 4T?fc*J&4feH*m£ 

[0 0 0 9] &\z. fl:«CL t,N i.-.Me.O.l:^ 
XMe^Mn-CfcoT, jfc'fx. yO^JMRsP 1 . 0£ 50 



$#08¥5-2 8 30 7 6 
4 

y^l. 3. 0. 01^x^0. 4~C£<*n. 

a, *<2. 87 — 2. 89A, 15—14. 

25AT«D, A;fr&#CQ3 ^-ff&^-f (0 0 6) 

m*$±zfi (ion ®<oi*i$Te-*<o&£tfc (oo e) 

/ (10 1) #0. 6 0£TF> £fc¥<i:teT#St<0*£ 
$#101-103 (A') TTfcSiEttEMfefCfcJB^n 

[0 0 10] fb^iKL i,N i.-.Me.CKftHTMc 
^MnT&oT. 5*;*x. y^tWl. 0£y£ 

1. 3, 0. 0)^x^0. 4T&£n5±S2*2#BS-ffc: 
&Fte, x ^tM n JkftiZffi ^ f 5 T >^ >® 

<mt>L<t**mt®£ 1 -xOTtN i^lS^ft 
Kffiy§f*Nl (OH),. NICO.tK^, NiO© 

y^tl. 1-1. 3fg<DL 1 B-f>W&KtiimT * 
L i NOiZfOfo^J, Ll.CO,. Li.OOt^Oti^jS 
tfnfc'J'fc^fc 1 8^ U^A{fc£<& Siting £ 

u &&mmmi£7 o 0-9 0 ot-es^fcht&asic 

[0011] jaf^»#«*«fk^3SCL 1, N i 

..,-.>Me,.0 4 (fitMettTi, V. Mn. FeO 

m*Q. 2<y£l. 0, Me^Ti, V^liO. 
l<x<0. 5, MerftfMn, Fe<D%£\*0. l<x 

<o. 6-c, A¥*)is&&m&<Dtt&&<D&&m&& 
t^, x&®mmfr$mjZ2nzft?&&a, #8. 1 

5-8. 3 0 ATfe^^M>M|Sl$jEffi{C^^/tt>c7>T 

[0012] sioj:3fejEa«4ii«»«*fflv^c:i:ic 
•to, lie (r^*»f^MtajEE«r • «nfcu--f *;M*tt* 
bn^:t & nth 1 tfc^o 

[0 0 13] 

Tfcifra^tf-Va, N 1 (3ffi) ttO-Xlf>!«Cflm 
*K>^-j*>h ^ojgjft % 

^ommmmzu^. u^^r, l i n i o, £ 

^IcteTtTVX Zti>W&2ftZ. cn&AffttlM 
[0 0 14] Sift* fciAkfN i ^V%^XtT^)U^® 



[#Bfr] 2000-227858 



[g#B]¥fiEl7.06.29 



4 



( 4 

5 

[0 0 15] *3Si8Ttt, 3 dtffi^^T&SM^ 
c <»«»«tF-» 3 flB— 2 4ttf> fcatfNia^flMfctofc 

offtiM unities) n i <3» <DfiHct^s^k;^n, m 

<OX$>Z. 20 

cooi6] feafestrc^fcA i 

<D«fc5fc3 d^&<fc9t>X*;i^-^#<7>#Vv^ftgg 

£#A> h*#N i <hp^ 3 <\Wmzff&?Z>T I . 
V, Mn, FetH N Ittfc*a*wT*^£«£|f« 

(0 0 17] Z.V&'oUK i <D— £B£g*CDig#&Jg7C 30 
[0018] 

C0019] (.mm&l) L i v N l|.,Me,Oi (II 
Me 1ST l» V. Mn. FeO^W) <DG&\zmjt 

a^TC^tltTi^O^, T iOt OV*)), 
Jt$Cfc*«fc5fc«'&Lfc:*, &3Jf:iEKJ£LT8 5 Ot 

T2 o^nas^^T^-rs, cin^^LT^urc 

1 1 0rTfc#U ¥-2}n&4nin<D&¥&&*. 
CO 0 2 0] jfcfCL I V N l.u-.iMet.Oi (ifiLMe 
«Ti, V. iMn, FeO^tnW I:: ^fc^>T 



4#5§^5 - 2 8 3 0 7 6 
6 

VR©*£\ V.O., Mn&CDJg^. MnO,, Fe^ 

ojg-s, a&zMXrmoF e'.OiZm&iDiz&ftmiz 

[0 0 2 1] y£0. 1, 1. 

0. i. 3, i. stistzm* m*e>xmzftfcLrcU 

«Scco««$0 i -El 6 \z?n^r m 
[0 0 2 2] E3i^-H4^Ste3^aj:5l:. Li.Nl 
i .Me.O, (fiLMelJTi, V, Mn. Fe«Wf 

a, #2. 8 3-2. 8 9, c,^14. 15-1 4. 3 

1. H«fcBI5. m6frZt)frZ>±.?iZ. Li.Ni 
niMiMei.a (-EbMeliTl. V, Mn, FeO 

ao&8. 15-8. 3 0t^fc. 
[0 0 2 3] cn£cDjE*5fg4&eo&jgte£g^T*fc 

7\s>75y* £7 7 : 

1. 5:1. 5<^:^^»<fcaCzg^bfcJ£e^^^8c!n , 

1 <DM&mi&\ZL iPF.l 1 8# L 

L, ^S2Stt2raV/sT3. 1V-4. 5V<D&m 

xrritz* 

[0024] y£i. otvrz.mo>&xmz#fc~rz>?j 

[0 0 2 5] &7frz>t>ft2>£o\ZL i r Ni,.,Me, 

^$tlSA^S^CDS-&K^«T i , V, He*)** 
(0<x<0. 5) > MnW (0<x<0. 6) T 
MPC£*#f, £0fctfMn<D«<& (0. Ol^x^ 

0. 4) Tffi^T^ffrcCtr-^meiSSiois^i^-pTu 

fi. -*v LI.NI.h-.jMci.O, (§LMcttT 

1. V. Mn, FeO^fn^) T^^n^Uli^O 

(0. L<x<0. 5) , Mn, F e WSd (0. 1< 

x<0. 6) <ai$, e-^m^ffi^A^-c^^fc. 

[0 0 2 6] ^iCA^a^T^^#i±^*Tx fctf}® 
Hco*Tx = 0. 2 ibfe^ a^^yjc^"T?)^V— 

[0 0 2 7] &3frt>bfrZ£$\Zy&0. 2-1. 5 
t3i^T7 0mAR±©»tt^W tti:i. 0- 
1. 3T«Stj^^. ydU. 5WtM-TO** 



H$5fr] 2000-227858 



[gttB]¥fiEl7.06.29 



5 



< 5 : 

7 

©£4*6y©TKHttKto. 2, ±flMtti. 

coo2 8] wtz&mzttfrvittf* st^a^T 
y*o. i -e^j«anfctt»fe*y-Hkr— ^*«Etttt 

¥«T<&a*i:«:t>&. -O^frfey(7)TIS<Stt0. 2 
6y« (0. 2<y£l. 0) *«fiffl*fl=(0— D 

6n*. 10 
too 2 9) wzm&fan^fctm i o. am:^ 

«-TS»^, THlKfifiA^. 85V-4. 0 3Vift 

[0 0 3 03 £Jl±<0laJft*6, A2r&ft0«£. ytt. 

(0. 2<y$l. 3> *«»^J«*frT?i:Ofc**Bift 
a^«5nSR*tMnO»e. 1- 0£y£l. 3*2 6 
K&#&&#T&* 4**6*15. dOx. y<Z> 

2. 89, c f *14. 15*6 14. 3 1tto0. ^ 
KIBiftTCSSWMn©*^ 0. 01^x^0. 4 <0*fl&Jc 
•aHC4B3"r*a.©*8Bfl*2. 8 7*62. 89, c. 
*14. 15*6 14. 254*0, £C!>ttttT?3 6K 
fi#fcfctt*f§6n*. 
[0 0 3 1] £2; ytt (0. 2<y 

^1. 0) *Si»^ftfrT**4^A6*ia. 
£<Ox, yCO(S3t«effl^JB-riSacott^3E»tt. ffiffiO 

8. is*68. 3 0 4&t>. 2:a>tt*-eA»fci*tt«« 

[0 0 3 2] #K:A;*«JftTff CWttOJMfrTfcofcL 
i.NI.-.Me.O, {§lx, yO^IO. Ol^xg 
0. 4, 1. 0£y£l. 3) OMttCt)^Trat 


[0 0 3 3] i&mW2) A^ft»<Oit^L i,NI 

*;WWJ*4yfa"0>W«£ J. B. ^H-ft^ft (J- 
Phys. Chem. Solids 5 (1958) 1 

0 7) ««ftoia»tw«*a&54LT^«. 
6, yllolM*Pfc:<!:t>3feoT"lr;i^Wi«^a4^3 
fccor&S. J. R. y->6 (Solid S 

tate Ionics 44 (1 9 90) 8 7) tt: 

<n&&m&ox&®&mfr<Dmjzzn2>$5-m&: (i 

0 1) Bl^-T* (0 0 6) Ii<D|gliffe-£3Httt <£* 
TI4RT) «WIU 3fc«)^v H-f ^760|g*t^ 
fcttT3fc©±d&fiaft£fflLT^S. Tfc*r6. I^i 50 



f$Bi¥5 -2 8 3 0 7 6 
$ 

!B#ir;wtt«K^MiJeiHiMft4ixTttaw6n, a* 

Ty=li:fiMItt*50. 5i/^T^5. 
[0 0 3 4] CQC&*&. EWe-^&^Jfcl tt, *a 

LT#St*lt6tt5. 

[0 0 3 5] *«K#6tt. C©*3fc**»*4tt& 

[0 0 3 6] Wl A.tfMM 1 -CJB^fc^J*;^ Tfc*> 
LTL ljOtN 1 «J!l«lK4LTMn 
O, ZihKtoWt LTffrEfaJStfcCfc* * o £MftU 
8 5 01C-C2 0 Wfl3SSt»H«*T«&fiJcUfctt»© I 4 
*V-Fe-*ttHEtt©BM?i£Hl 2tC^*T, H*6t) 
*fi£5£. I *ttftrSK*?T*V--l« 
ffltt«^b. 3Fettfl:UTV»*. 1*0. 6«TTtt> 
«iStttt8 0inA£<±f»6tlStt«IRlC*«*l4*fe* 

[0 0 3 7] ^i:, I 4t&^&&4<OB§&i;:-3V>T01 
3, 014^t. @*6fe**i5C, &7-5£Sfc 
a.. c.4t>I*«HD"r*iCft^T3»TO«Ciaft*K:^ 
*<^TW. 0 X 2-C»6ftfc«fc5fc*7V-Kt£— 
^«ft«*8 0mA^_hf^6n^ 1*0. B^T<0®ffl 
TI2fft?«fcU:. 2. 87<a,<2. 8 9. 14. 1 
5<C,<14. 2 SOfcffl&ftlC&O, «^ffc#JS!& 
i: USB/ 1 * 9 * - * -WWW 1 TRW U fcfclfli 4 

Rfc%*l3»e-*3ft&H: (0 0 6) / (1 0 1) < 
0. 6€W&T*5feK**T*til*. ttAfcmizfttt 
■Cb*fe*-^*»2. 87<a,<2. 8 9, 14. 1 
5<c,<14. 2 5©fcHT*S4^5fca*»6n 

8 c.*14. 1 saT€55tTtt»S*» Kf* 

&t-T»<5C:i:*T3'fc*o;fc<0T. £0>*£ic&-rft> 

refc^ufc. ft**, i*o. 6<o#i<Dym\tit¥fttt<» 

[0 0 3 8] *IC, A*SO*fi#Wttfc I MiOlW 

ftKiSfi'^ur#aiu&. 10 i-i 03 (A 

[0 0 3 9] fc:*3, »*fc«*l 0 ljaT^SfcttKOVi 

(£SSOT3) C©*5felS&^5*--*-£*rr*iE« 

^fiJtai^Wftt^S'J^^Aft&Wi. L I » O, LI, 
O s , L i,CO,, L i.SO,, LtNO^M, Li 

r, n (oh) 7K*o«rfc£*#tf6n, = y*-;wb4 

'tttt. NIO, N 1 (NO, ) N i CO,*»tt, N 



[#gfr] 2000-227858 



[gfl-B]¥fifcl7.06.29 



6 



I (OH) N i SO ( , N I (CHiOi) «**a4&& 

(0 0 4 0) L^LlBiJf^Ait^Ojfe, LI, 
O,, Li 1, Li (OH) *Wfc£tBI8<&S£:l<fc« 
^, tt^fcfta.K^. 8 9^1, JLOIffllSO. 6& 

(0 0 4 1] H«ti:g-y^;Hfc^©5*. Nl 
(NO,) „ Ni SO<€U£Mt&lfcJlte. 

[0 0 4 23 (^J£CT4) flsWL i,NI.-.Mn.O. 
Ox, yjj»x = 0. 0 1, y=l. 0&M&m&fr& 



( 6 ) 4*N¥G - 2 8 3 0 7 6 

10 

[0 0 4 31 C&l) \t. ±32x. y^tfii&lOL 

>&ffl^&. ^i:3toTlt uyoAft^i. -St 
10 J&j£ifi|g?8 5 0T3, 2 £A»H^T 

Wife. iin^t»^LT7kiSfcbfcs, 1 1 ornas 

[0 0 4 4] 
(2c 1] 



L i ft&ft 


N i ffc-&fc 




c 0 


I 


L i aO 


N i 0 


2.8911 


1 4.25 52 


0. 6 2 


L i 2 0 


H i (OH) 2 


2.8910 


14.2 5 5 3 


0. 6 2 


L i a 0 


N i C 0**10% 


2.8910 


1 4.2 5 5 5 


0. 6 2 


L i NO^MOtt 


N i 0 


2.8 9 0 1 


1 4, 2 5 4 9 


0. 6 1 


L i NO*.*?!!*! 


N i (OH), 


2.8 9 0 3 


1 4.2 5 4 8 


0.6 1 




N i COaTktttt 


2.8 902 


1 4. 2 5 4 6 


0. 6 1 


L i :C O.) 


N i O 


2.8911 


1 4.2 5 5 3 


0. 6 3 


t i 2 C 0 3 


N i (OH-)* 


2.8912 


1 4. 2 5 5 5 


0. 62 


L i s C On 


N i C0 9 3jcfDtt 


2.8914 


1 4.2 5 5 5 


0. 6 2 



[0 0 4 5] (£2) ti, ±fix. y*t9?«Mfc4> 30 
1. 1 fftcoL i JK-T^^ftOU^^^ft-ftWjiStKlcft [0 0 4 6] 









Co 


1 


L i 2 0 


N i 0 


2. 8 899 


1 4. 2 4 4 2 


0. 


5 8 


L i 2 0 


N i (OH) 2 


2. 89 0 0 


1 4. 2 4 4 3 


0. 


5 9 


L i vO 


N i C 0 a*fttt 


2. 8 8 9 7 


1 4. 2 4 44 


0. 


5 9 


L i NOsttM 


N i O 


2. 889 1 


1 4. 2 4 4 9 


0. 


5 9 


L i N0 3 *«l<8> 


N i (OH)t 


2. 8 9 2 


1 4. 2 4 48 


0. 


5 8 


L i N0 3 *SJ^J 


N I C0 3 *fa& 


2. 8 8 8 5 


14.2 4 4 6 


0. 


5 9 


L i :COj 


N i O 


2. 8 8 9 1 


1 4. 2 4 4 3 


0. 


5 9 


L i : C0 3 


N i (OH)* 


2. 8 8 9 2 


1 4. 2 4 4 6 


0. 


5 9 


L i s CO n 


N i C 0 3 *fa1fc 


2. 8 8 9 4 


1 4. 2 4 4 5 


0. 


5 9 



[0 0 4 7] (S3) It lEx. yfti^THfiJUO £i£0JT&*. 
l. 3te^L iOT^/PKQiJ^CrAftMtt&cftcS [0 0 4 8] 
Mon i«f =e**o-yt;Wfc«tJB^ft»*o so [33] 



mm 2000-227858 



7 



( 7 ) 



11 



$$Bfj^5 - 2 8 3 0 7 6 
12 



L i (t£® 


N i <tS& | 






C * 


1 


I i -0 


N i O 


2.8 8 9 8 


1 4. 


2 4 4 2 


0. 5 8 


L i ;Q 


N i (OH), 


2.8 8 9 6 


1 4. 


24 4 3 


0. 5 8 


L i :0 


N i corfMa#) 


2.8 8 9 7 


1 4. 


Z 4 4 o 


u. d y 


L i N0 3 *a«| 


N i 0 


2.8 8 9 0 


1 4. 


2447 


0. 5 9 


L i NOzftftfy 


N i <OH) a 


2.8 8 9 1 


1 4. 


24 48 


0, 5 8 


L i N0,7jClflEl 


N i C 0 3 7Ml]& 


2.8 8 8 3 


1 4. 


2 4 4 5 


0. 5 8 


LiiCO, 


N i 0 


2.8 8 9 0 


1 4. 


2 4 4 2 


0. 5 9 


L i ,CO, 


N i (OH) 2 


2.8 8 9 1 


1 4. 


2 4 4 6 


0. 5 9 


L i a C 0 3 


n i co 3 7Xfatt 


2.8 8 9 3 


1 4. 


2 4 4 4 


0. 5 9 



[0 0 4 9] <Sc4) te, JifBx, y#7K-f!t3SjScD £f£#JT&£. 
1. 5(g<7DL I m?*)ls&<O0ryM>{t£V}U* J Zf\Z& [0 0 5 0] 





N i <t&4& 






c a 


1 


L i 5 0 


N i 0 


2. 


8 89 8 


1 4. 


244 2 


0. 


57 


L i ,0 


N 1 (OH), 


2. 


8 8 9 6 


1 4. 


2443 


0. 


5 8 


L i 3 0 




2. 


8 8 96 


1 4. 


2443 


0. 


59 


L i N 0 3 7jcffl<& 


N i O 


2. 


8 8 9 1 


1 4. 


2 4 4 7 


0. 


59 


L i N0 3 zkft$* 


N i (OH): 


2, 


8 8 9 0 


1 A. 


244 7 


0. 


5 7 


L i N0 3 *fn& 


N i CO,**04fcJ 


2. 


8 8 8 1 


1 4. 


2 4 4 5 


0. 


5 8 


u : co, 


N i O 


2. 


8 8 9 0 


1 4. 


2 4 4 2 


0. 


5 9 


L i : C0 3 


N i (OH), 


2. 


8 8 9 1 


1 4. 


2 4 4 5 


0. 


58 


L ijCOj 


n i co 3 7jaa#f 


2. 


8 8 9 3 


1 4. 


2 4 4 4 


0. 


59 



[005 1] &Lh<ogfma^. Wiim-t^z i»<t& 

&&mftT£t£^&* S&Jt<3 1. 1-1. 5 (SUD A * 
1©«0. 6^Ti^0^^t*14^^rT€^ 0 
[0 0 5 2] L i £fi&tm Mfcaabfctttlfcffce/j:^ 

u^-r^icjgaT^^ot^tT^s. i. iw^ 

1. 3tec0«&aTlS. JKa^^i§SiC^»D, L ICO 

i. 3m*Jt<Dv?vMKft®*mtQi>tz®&. m&m 
&® \zfc&\zm tuft o jt a*j<d vro A{t&m<n& 

^. L iMS&JtlCttUT^ff, I. 1. 1. 3, 1. 6 



«tUfcWF(Oy|ft«:5>«fbfctt*, W^nO. 9 3, 
0. 99, 1. 08, 1. 08 £ft0, £5&SK2tLT 

[00533 zn&tun&m&tszztm&fto&n'g 

IT1. 1-1. 3 f8£-f LV>. 
[0 0 5 4] (^09 5) ifc^L I,N i,..Mn s O. 
40 Ox. y#x = 0. 4, y«l. 0$S*Sfi^tr5S 

[0 0 5 5] <^5) te, ±32x. y^7KT&^SWL 

[0 0 5 6] 
1X53 



[#gfrj 2000-227858 



[grtB]¥/&17.06. 29 



8 



( 8 ) 2 8 3 0 7 6 

13 14 



L i <14& 


N i 






Co 


1 


l i iO 


N i 0 


2,8930 


14. 


2 5 5 1 


0. 6 1 


L i ,0 


N i (OHh 


2.8 9 3 1 


1 4. 


25 5 3 


0. 6 1 


L i 1 0 


N l C OsJfcTPtfl 


o anon 


1 A 


OEM 

£ a 0 4- 


n 6 l 


L i NO s 7jc»D«l 


N i O 


2.8 9 3 2 


1 4. 


2 5 4 8 


0. 6 1 


L i N0 3 *fc& 


N i (OH)t 


2.8 9 3 3 


1 4. 


2 5 4 8 


0. 6 1 


L i N0 3 7*ft& 


N i C OaTMOfcj 


2.8 9 3 2 


1 4. 


2 5 4 6 


0. 6 1 


I i :C0 3 


N i O 


2.8 9 3 1 


1 4. 


2 5 5 3 


0. 62 


L i 2 C Oa 


N i (OH), 


- 2.8 9 3 3 


1 4 


2 5 5 5 


0. 6 1 


L i : C0 3 


N i C0 3 ;*ftl& 


2.8D32 


1 4 


25 5 4 


0. 6 1 



[0 0 5 7] G£6) \$. J:SSx. y#7rrrSH&<0 





N i fc^ft 






C 0 


I 


L i 


:0 


N i O 


2. 8 8 8 9 


1 4. 


2440 


0. 


58 


L i 


zO 


N i (OH) 2 


2.8 88 5 


1 4. 


24 4 2 


0. 


5 9 


L i 


2 0 


N i C0a**D& 


2. 8 8 8 1 


1 4. 


24 4 2 


0. 


59 


L i 




N i O 


2.8 8 7 8 


1 4. 


2 4 4 7 


0. 


59 


L i 


n oblate 


N i (OH) 8 


2.8 8 7 5 


1 4. 


2448 


0. 


58 


L i 




N i C OaTkfc®] 


2.887 0 


1 4, 


24 46 


0. 


59 


L i 


:C0 3 


N i O 


2.8 8 90 


1 4. 


2 44 3 


0. 


59 


L i 


:CO, 


N i <OH> 2 


2.8 8 9 2 


1 4. 


2445 


0. 


59 


L i 


2CO3 


N i COzTtfttfo 


2. 8 8 9 4 


1 4. 


24 4 5 


0. 


59 



C0 0 5 9] (^7) tf. Ji|5x, y#^rS5&ScO 



[0 0 6 0] 
C£7J 



mm 2000-227858 



[^rtB]¥/%17.06.29 



9 



( 9 ) 



15 



5-28 3 0 7 6 

16 











C o 


l 


L i 


-0 


N i 0 


2. 


888 7 


1 4. 


2439 


0. 


5 8 


L i 


= 0 


N i <0H) a 


2. 


8880 


1 4. 


2 4 4 5 


0. 


5 9 


L i 


:0 


n i co 3 *m© 


2. 


88 7 7 


1 4. 


2 4 4 2 


0. 


5 9 


L i 




N i O 


2. 


88 7 8 


1 4. 


2 4 4 6 


0. 


5 9 


L i 


NOaTkfQ&J 


N i (OH), 


2. 


8 8 7 4 


1 4. 


24 4 7 


0. 


5 8 


L i 




N i CCTKfti&J 


2. 


8 8 6 9 


1 4. 


2 3 4 6 


0. 


5 8 


L i 




N i O 


2. 


B890 


1 4. 


2 4 4 3 


0. 


5 9 


L 1 


S C0 3 


N i (OH), 


2. 


8 8 9 1 


1 4. 


2 4 4 4 


0. 


5 9 


L i 


:C0 3 


N 1 C0 3 ^fQ^ 


2. 


88 9 3 


1 4. 


2 4 4 4 


0. 


5 9 



[0 0 6 1] (&8) tt, ±S2x, yA^*rg^SC0 



CO 0 6 2] 
[3*8] 





N i 4t&& 




C Q 


1 


L i z O 


N i O 


2.8887 


1 4.24 3 8 


0. 5 7 


L i z O 


N i (OH) : 


2.88 7 7 


1 4.2 4 42 


0. 5 8 


L i jO 


N i CO,**04a 


2. 8 8 7 7 


1 4.2441 


□ . 5 8 


L i NQ&fn® 


N i 0 


2.8 8 7 7 


1 4. 2 4 4 6 


0. 5 9 


l i N0 3 ;*fa& 


N i (OH). 


2.8 8 7 4 


1 4. 2 4 4 6 


0. 5 6 


L t N 0 3 7jc|a«! 


N i C0 3 7k#D& 


2.8 8 6 9 


1 4.2 3 4 5 


0. 5 8 


L i 3 C O a 


N i O 


2.8890 


1 4.2 4 4 2 


0. 5 9 


L i jCOj 


N i (0H) 3 


2. 8890 


1 4.2 44 3 


0. 5 8 


L i 3 C0 3 


N i CO a 7Xft9j 


2.88 92 


1 4.2 4 4 3 


0.5 8 



mr^v^-o^it^mtm^^vx i. 1-1. 

3teF#S£LV>. 

[0 0 6 4] (3!jKa0H6) it^L i, N i,. t Mn, O, 
(Ox, y#x = 0. 0 1, y«l. 3tt*Wtt£'i'* 



[0 0 6 5] («9) _ki£x, y^f«^S<0L 

[0 0 6 6] 
K9] 



[ggffel 2000-227858 



[gfl-B]¥fiEl7.06. 29 



10 



(10) 5-283076 
17 18 



l i <t^m 


N i <t£to 


a o 




C a 


I 


l i :0 


N i 0 


2. 8 7 9 1 


1 4. 


1995 


0. 5 9 


L i ,0 


N i COH) 2 


2.8 7 9 1 


1 4. 


19 9 0 


0. 6 0 


L i 2 0 


N i C O 3 *f0«3 


2.8 7 9 3 


1 4. 


1992 


0.5 9 


L i N0 3 7kft)G9 


N i 0 


2.8 7 9 2 


1 4. 


19 9 3 


0. 6 0 


L i N0 3 *ft& 


N i (OH): 


2.8 7 9 3 


1 4. 


1992 


0. 5 9 


L i NO,7fcfO$5 


N i C 0 3 7kfc4fcl 


2. 8 7 9 4 


1 4. 


1991 


0. 6 0 


L i 1CO3 


N 1 0 


2.8 7 9 2 


1 4. 


1992 


0. 5 9 


LhC0 3 


N i CO H) 2 


2.8 7 9 2 


1 4. 


19 9 4 


0. 6 1 


LijCOj 


N i C 0 3 *fdfc! 


2.8 7 9 2 


1 4. 


1 992 


0. 60 



coo67] (sio) n igx, y*<^-ras&a<& 

i. ifgoL im^)v&<ovroi±itft®t£z>u\zm too 6 8] 





N i <t&m 






c „ 


I 


h i zO 


N i O 


2. 8 7 4 4 


} 4. 


1955 


0. 5 7 


L i ,0 


N i (OH): 


2. 8 7 3 5 


1 4. 


195 3 


0. 5 9 


L i -0 


N i C0 3 **fl4$3 


2. 87S6 


1 4. 


19 5 0 


0. 5 9 


L i NOi*Ml 


N i O 


2.8 7 4 1 


1 4. 


1952 


0. 5 9 




N i <OH) E 


2. 8 7 4 2 


1 4. 


19 5 5 


0. 5 7 


L i NO s #f0«5 


N i C0 3 *#IHJ9 


2. 87 4 2 


1 4. 


1951 


0. 59 


t t 2 C O j 


N i O 


2. 8 7 4 3 


14. 


1952 


0. 5 9 


L i 3 C O 4 


N i (OH), 


2. 8 7 43 


1 4. 


195 2 


0. 5 8 


L i 2 C0 3 


N i C0 3 *|tU23 


2. 8 7 4 4 


14. 


1952 


0. 5 9 



[0 0 6 9] ($11) fl tfSx, yafTn-rg&fftO &&WT?&>23. 

ismcon im^fr&<D~ytr)wt-£%)zm^r£m&<D win 





N i 


«5^aa» 




Co 


1 


L i ,0 


N i O 


2. 


8 7 3 2 


1 4. 


19 5 2 


0. 


57 


L i 2 0 


N I (OH), 


2. 


87 3 5 


1 4. 


195 1 


0. 


58 


L i a O 


N i C0 3 *fDfel 


2, 


8 7 3 4 


14. 


1952 


0. 


59 




N i O 


2. 


8 7 3 9 


1 4. 


19 5 1 


0. 


58 


L i N0 3 7Kft^l 


N i (OH): 


2. 


8 74 1 


1 4. 


1954 


0. 


57 


L i N0 3 *?D#! 


N I CO 3 *f04$j 


2. 


87 4 2 


1 4. 


1951 


0. 


58 


L ] iCOj 


N i O 


2. 


8 7 4 3 


1 4. 


1952 


0. 


58 


LijCOi 


N i (OH) : 


2. 


8 7 4 2 


1 4. 


195 1 


0. 


59 


L i i C 0 3 


N i CO 3 *fD0j 


2. 


8 7 4 1 


1 4. 


1952 


0. 


58 



[^g^j 2000-227858 



[g#B3¥fiEl7.06.29 



11 



( a ) 



19 

COO 7 1] (XI 2) te. ±tax, y^^tlHtO 



#H¥5 -2 8 3 0 7 6 
20 



CO 0 7 2] 
[«1 2] 





N i fb£& 




C o 


I 


L i 2 0 


N i O 


2. 8 7 3 2 


14.1952 


0. 


5 7 


L i :0 


N I (OH): 


2.8 7 3 5 


1 4.195 1 


0. 


5 8 


L i : 0 


N i C0 3 7):*D& 


2. 8 7 3 4 


14.1952 


0. 


5 8 


L i NO^Jcfufe 


N i O 


2. 8 7 3 7 


14.1951 


0. 


5 8 


L i NO>*|D«g 


N i (OH), 


2. 8 7 4 1 


1 4. 1 9 53 


0. 


5 7 


L i NO a 3KfP^J 


N i C0 3 *fQ% 


2. 8 7 4 2 


14.1951- 


0. 


5 8 


L i 2 COj 


N i O 


2.8 7 4 2 


14.1952 


0. 


5 8 


L i 3 C Oa 


N i (OH): 


2. 8 7 4 2 


14.1950 


0. 


5 8 


L i a C Oa 


N i C O 3 *f0^ 


2. 8 7 4 1 


14.1952 


0. 


5 8 



[0 0 7 3] &L±V>£i%:frZ* y=l. 3<Dm^\t, & 

£U<tel. 1 — 1, 3fHra<M£UVu 
(0 0 7 4) {%m&\7) ffc^L I,N l,..Mn.O. 
<Dx, y^tx-O. 4. y=l. 3 



CO 0 7 51 (^13) ft ±S2x. y*«*t»iiO 

[0 0 7 6] 
CS1 3] 



l i its to 


N i <fc£#? 


^»8« 




C O 


1 


L 


i aO 


N i O 


2. 8 8 0 0 


1 4. 


2 0 0 3 


0. 


5 9 


I 


i 2 o 


N i (OH) 2 


2.87 9 9 


1 4. 


1996 


0. 


6 0 


I 


i 2 0 


n i coMnto 


2.879 9 


1 4. 


1999 


0. 


5 9 


L 


i NO 3 7jc|0^ 


N i O 


2. 8 8 0 0 


1 4. 


19 9 8 


0. 


6 0 


L 




N i (OH) 2 


2.8 8 0 1 


1 4. 


2 0 0 1 


0, 


5 9 


L 


i N O jTjcfn^j 


N i C0 3 7k#Bfe 


2.8802 


1 4. 


2 0 0 1 


0. 


5 9 


L 


i»COj 


N i O 


2.8802 


1 4. 


1997 


0. 


5 9 


L 


i jCOj 


N i (OH) t 


2.8 8 0 4 


1 4. 


19 9 7 


0, 


6 0 


L 


i zC0 3 


N i co 3 *fn4$j 


2.8 8 0 4 


1 4. 


19 9 6 


0. 


5 9 



C0 0 7 7) (^14) ft -tifcix, yj^fSSSSOO £fi£#lT<&S, 

i. lfscoL \mtt)v&<ov7o&it'e:V9t£z>mz& 40 coo 7 8] 



DEM 2000-227858 



[g&MlW&VL 06. 29 



12 



( 12 ) #§§¥5-2 8 3 0 7 6 

21 22 



L i {t^rft 








C o 


[ 


L i ,0 


N i 0 


2.87 6 3 


1 4. 


19 9 2 


0. 5 8 


L i i 0 


N i [OH); 


2.8 7 6 1 


1 4. 


19 9 0 


0.5 9 


L i * 0 




O ft 7 R ft 


1 A 


1 Q 0 Q 
± Sf O SJ 


n t; q 


L i NO a 7kfD«5 


N i 0 


2. 8 7 61 


1 4. 


19 9 2 


0. 5 9 


L i NOo*fUS3 


N i (OH) 2 


2.8 7 6 0 


1 4. 


19 9 0 


0. 5 8 


L i NO**fD^ 


N i COpJcfQ^J 


2. 8 7 6 3 


1 4. 


19 9 1 


0. 59 


L i 3 C 0 a 


N i O 


2. 8 7 6 1 


1 4, 


19 8 9 


0. 5 9 


L i jCOa 


N i (OH) 2 


2. 8 7 6 2 


1 4. 


19 8 8 


0.5 9 


L i - C Oa 


N i COj*f0«? 


2.8 7 6 1 


1 4. 


1990 


0. 5 9 



1. 3«<Z>L i^^Uftfi0iJ^^A{b-&^^t7«CS CO 0 8 03 







raa 0 




C 0 


1 


I i :0 


N i O 


2. 8 7 6 3 


I 4. 


19 90 


0. 57 


L i 2 0 


N i (OH) 2 


2.8 7 6 0 


1 4. 


19 9 0 


0. 58 


L i 3 0 


N i C0 3 *fU«J 


2.8 7 65 


1 4. 


1988 


0.58 


L i NO,*ft)4J5 


N i O 


2. 8 7 6 0 


1 4. 


19 89 


0.58 


L i NO^TKftl^ 


N i (OH), 


2. 8 7 60 


1 4. 


19 8 9 


0. 5 6 


L i N0 3 *ftl% 


N i C0 3 ;*fD$J 


2. 8 7 6 2 


1 4. 


19 8 8 


0. 5 8 


L i 3 C0j 


N i O 


2.876 1 


1 4. 


19 8 9 


0.5 9 


LijCO, 


N i (OH); 


2. 8 7 6 2 


1 4. 


19 8 8 


0. 5 8 


L i , C 0 .1 


N i co 3 #fa$, 


2. 8 7 6 1 


1 4. 


19 9 0 


0. 5 9 



[0 0 8 1] <3S1 6> I*. ±ISx. ya«-r«£SO fcfiftWTfc*. 
i. 5&C0L i ^Jl^OiJf-^M^fee^lCl [0 0 8 2] 

&fi<ON i !%1r±)l>&<0=y*)\,ik€>%)£m\,>ft1&&(Z) [$16] 



L i <b£<& 


N i it&® 




C a 


J 


L i z 0 


N i O 


2. 8 7 6 3 


14.1989 


0. 5 7 


Li,0 


N i (OH), 


2.8 7 5 9 


1 4. 1 9 8 8 


0. 58 


I i 3 0 


N i CO,^Dtt 


2.8 7 6 5 


14.1988 


0. 5 8 


L i N0 3 :#fD& 


N i O 


2. 8 ?60 


1 4. 1 989- 


0. 5 8 


L i N 0 3ZM0#9 


N i (OH): 


2. 8 7 6 0 


14.1989 


0. 5 6 


L 1 NO a *fQfc 


N i C 0 3 *fD& 


2. 8 7 6 1 


14.1988 


0. 5 8 


L i 2 C0 5 


N i O 


2. 8 7 6 1 


14.1989 


0. 5 8 


L i jC0 3 


N i (OH), 


2. 8 7 6 2 


1 4. 1 9 8 8 


0. 5 7 


L i 3 CO, 


N i CO 3 **0«3 


2. 8 7 6 1 


1 4. 1 9 8 9 


0. 5 8 



CO 0 8 3) J2U:<0*&m*6, 'Jc<npZm&\6£&&. & 50 fio-r ^l*U^*Mb£WaSI£J*3a?)T*>&<,>;&<. 0£ 



mm 2000-227858 



[S#Bj¥i£l7.06. 29 



13 



( 

23 

U<(il. 1-1. 3to**a£LH. 
[0 0 8 4] £k±<D&mWTW&U1Z£3tZ* -ffc^L 

^>#>£: 1 -x^TN i ©E^JI/SfcKffiS-r*- 
y4r/Htett. NiO, NI (OH),, NiCO,<7>* 
a>e»4>&<£t>lS£:> y*«-ri. 1-1. 3fficr>L 
I IW**Jl«IC«arsU?*Aflsaifc, Li.O, L 
1NO,, L i.CO.CD^^&^fclflS:^* 
T8 5 0X:, 2 0^1fe!rnH &T£#a,#2. 
8 7- 2. 8 9A. c ( *U4. 15—14. 25At 

CO 0 8 51 ±£'Jf'H*5l^ir^m^ 
T 2 L < 3 «*a*&fc*T'&rt W56»»i: LT t> 

Att£&£LTL I, SO, . -^M^iLTNl 
(C,H,0,) «*ifttt*«^Tt>*9Safflf8%«tig«0 

[0 0 8 6] u*>u na#TM:at^^w«^. «* 
th*#, 7 o ot:KTtrtt»a«>¥ffi«^&<fifJii 

[0 0 8 8] j&\Z9 0 01CBU:Ttt. *£a«iS±OKE 

7 0 0- 9 0 0X:^l^Tfflgt4-i^g^ 
[0 0 8 9] ltottKfcSM«TfT$c:£tfM 
ttSfcaMSa^ttL t H-^IWL, tIJfitUTI 

*& \zm ^ftwHDV -f * ;Mf <4 fiffit 4 & «> pj m 

[0 0 9 1 ] tffiOTF.fiR««J»l 0 Ofififfi, 
>777^4lflg5, ^777-fh4lI^ 7y*i 
fl&#^8J7SSgfl£g£UTiE!S^£U 



13) W5-2 8 3 0 7 6 

24 

[0 0 9 2] 3-^7$MUK*«l0 0 

[0 0 9 3] HI 6tCtlS(0filfi*ffl^'r«lfiRUfcW 

[0094] znm i s\z^x. utttMfm&M&te 

<D7,T>U*m&£mXVfz%Lftir-Z. 2 
Ktt&aafcu 3K*f^A.y*>^£^?\ 4tttt*W 

20 «ttlc«|HlSnTy— X|*lteiRtt*nTV»*. rLT± 
IB 3E1Ift* 6 tt jEJ* U - F 5 #31 3 fti £ tlT** P J£ 2 fcJS 

»4©JtT»fc*n^nK**&*iTt*a, 

[0 0 9 5] Cft&<0KIMft€3£fttttttt1 0 Oni 
A* 3fem&lkl6EE4. 1 V. &f&&lk«JE3. 0VC0& 

&. 

[0 0 9 6] jE«£4M*05*. y*«l. 0, xtftO. 
30 2 ICfiST-Sitfill^S^^fc^OJ^ficSgS D 

WI^^AfttOWiBl 7tC5t*\ it&cO*: 
«J>y=l. 0. x = 0lC^^-r^24f4 (L i N i a) 

[0 0 9 7] Hi 7*»et>j6^J:3^, N i CD— 3B£T 
i. V. Mn. F eCD^»irn*«>7c*TIRiftUfciEffi» 

-f ****5L i N i O, ^<0& 

ttiKS&j&^fc**, ftfc^/cL I,N i.-.Me.O 
40 , (MettTI, V. Mn. FeOVifn*) TR2n 
*A:&a*©«£*<fc*T?5*+x. ya^JMfctfO. 2 
<y£l. 3, Ti. V, FeC0«-& (0<x<0. 
5) . MnOm-S (0<x<0. 6) . WHL UN 
in..,>Me..O, (MettTl, V, Mn, FeftW 

raw T**n*A*a*©*«<k«i-csc*x. y 

co^JU^^O. 2<y£l. 0, Tl. V<Di§£<0. 
l<x<0. 5) . Mn. Feco«^ (0. l<x< 

50 [0 0 9 8] 



[Wm 2000-227858 B ] 7. 06. 29 14 



25 

l?jEfl«HMttft£ L 1,N L|.,Me.Oi (MeliT 
i, V, Mn, FeCOtiTn^) ^$>0. T&tpy&O. 
2<y£l. 3, Me^Ti, V, Fe<D«^C0x3&* 
(0<x<0. 5) , Mn©JS£G>x*<0<x<0. 6 
T, l?*U<tty**l. 0£y£l. 3, 0. Ol^x 
^0. 4 t>U<l*L i.N li f |. a jMei,0 4 (MeHT 
I. V. Mn. Fe«n»m*0 T?. »yjj«0. 2 
<y£l. 0, Me**Ti. VO«^xJ)tO. Kx 
<0. 5, Mn. FeCO£-&0. Kx<0. 6fefflH 

[01] L 1 , N li-.Me.O: "CM e 3^T t . V<DA^ 
&£<ate^£JS:£^T0 <y = 0. 1, 1. 0<D®&) 

[02] L i,N l.-.Me.OttMe^T l f V©/c# 
a^Oft^ZfeftSrw-TH (y=l- 3. 1. 5<ZMgS0 

[03] L l,Nli..Me,Oi "CM e n . F e <07\ 

^a^<ofe?^»^^-rs (y-0. 1, 1. 0©« 

[£|4] Li t Ni,.,Me,0:tMe^Mn. F e (D/\ 

[05] L 1 T N i«ci-.> Me Jt O,"CMed<T i . V<0 
j^J^Ott^gC^T^ (y = 0. 1, 1. OCDig 

[06] Ll f NI M ,.,)Mc, 1 O l tMc*»Mn 1 Fe 

coiWiS&ote^&^-rs <y = o. 1, 1. oco 



10 



( 14 ) #§g¥5 - 2 8 3 0 7 6 

26 

[07] Li I Nl,.,Me 1 O 1 (0*y-Hffia^^® 
[08] Li,Ni tn . 1 .Mc >l O,W*V-H«Kt- 
[09] L i.N l,-.Me.O,0>jy— HIBWttJ-^ffi 

[011] *v-nt!-^««i<o*ff:«©wffi*s-r 
0 

[012] ^V-Ke-^^[^i:®^Tt-^%git I 
( (0 0 6) / (1 0 1) ) O^SttfTS 
[01 3] 4£?^&c.£®tfrfc^*$£gEi± I ((00 
6) / (1 0 1) ) <DW%*7ik?® 

[01 4] t®&v- trim* I ((0 0 

6) / (i o i) ) cDgg^^-r© 
m \ s] tt&<D&&&?fttiLtmmx-2&mtt\ 

( (0 0 6) / (1 0 1) ) (DW&ZtR?® 

[016] *&w<o&i&mz*Hznm}&&&<Dfflfim 
0 

[017] &1g£g<h+M ^^ttCDM^^r^^S 

[^#©sje^] 

1 ««Hr-X 

2 f£P4St 

3 l&tt/^*-^ 

4 fSJfiP 

5 lEfiU-H 

6 ^S'J-H 

7 »»U>^ 



20 



[05] 



Oo 

^ 8.30 
8 ^0 

IK 

a.<o 






























































— 


H 


















r 





















0.4 oi2 o.3 o.4 as 0.6 0/t cxa 



O 
D 

® 



: He = Ti./ r ' 



[^§£1 2000-227858 



[g#B]¥fiE!7.06.29 



15 



( is } 



*H8¥5 - 2 8 3 0 7 6 



m 1 ] 



Go 



& <4.*0 



30PO 
2.800 



































M 






















H 


r 

























o a< a? o.3 o.4 ay 0.6 o/i o.e> 



0 : Me = 
S : Me = 



I ] G ] 




ESeBF] 2000-227858 



[SrtB]¥J$17.06.29 



( 16 ) 



&m*S - 2 8 3 0 7 6 



[02] 



Go 

»■ 

3- 
& 

(to 
3- 
lie 



M.*0 
U.20 
14.00 

3.000 

3.80O 























— * 


























g-i 














c: 





















0 o.< 0.2 0.3 0.4 0-5" 0.6 0.1 0.B 
□ : Me = TiJ 



Htffrj 2000-227858 



[gttB]¥fiEl7.06.29 



17 



( 17 ) 



^m^5 - 2 8 3 0 7 6 



Co 
0*> 



3.000 

2.80O 



13] 























< 






M 






to i 

















































0 CM M 0.3 0.4 OA 0.1 0.6 



W-rl.0 

□ : Me«fK T 



mm 2000-227858 



[gttB]¥fiEl7.06,29 



18 



( 18 ) 



^¥5- 2 8 3 0 7 6 



W4] 



Co 



[ArAD 



5- 

^ 14.10 



3.000 



































3} <S 


HJ <£ 


3D 
























L 

r, ■ 





















0* 



It 
. 2.800 
CAJ ^ 

























Si < 














Si 

























B - Me 



I- 3 Li y Ni,. x Me x 0 2 



O : Me « Fe 
□ : Me = Mn 



} 



[#yp] 2000-227858 



[gttB]¥fiEl7.06.29 



19 



< 19 ) 



ftm¥-5 - 2 8 3 0 7 6 



[B6] 









&40 




8. 3D 




8.10 


ft. 




C-A) 


MO 





6 5Tf at o5 o3 a5 5!s 5?f tuT 
D : Hc-TeJ J 



C9 : Me- 



(01 0] 



23 
V 
i 

9 
o 

c 

/£ 
1* 



4.0 



3.5 



(Me) Ti V Mh Fa 

<0<x«?.jt) <0<x<aJ) co<x<o.6> (0<<<ay) 



[^S^F] 2000-227858 



[g#B3¥fifcl7.06.29 



20 



( 20 ) 



f*IS¥S- 2 8 3 0 7 6 



£07] 



100 



i 

v 

\ SO 

? 

A> 



o joo^^~c\ 5!i 6T5 oTj St o.a 



if <l 



(I CI 



o 
o 



3 : Mc = Fe 
O: Me«V 



LtHi,. x Me x 0t 



EIWi 2000-227858 [^tt B ] ¥fi£l 7. 06. 29 21 



( 21 ) »MSF5-28 3 0 7 6 



[08] 



V 
! 

¥ 

n 

it 
tt 



50 



u 6 / fli^^ai 5T5 5*5 55 55 5? oi 
3 : rtes F e 



fit % 



O 
I 



l^m 2000-227858 



[gfrtB]¥fi£l7.06-29 



22 



( 22 ) 



#BW5 -2 8 3 0 7 6 



t0 9] 



iOO 



V 
V 

) 
i 



50 



a 

9 



o 



o 



0 o.z 0,4- 0.G 0.8 <-0 12 <.+ IB 

y 



O : Me= Fe 
□ : Me* V 
CI : He.Ti 



mm 2000-227858 



rettBl¥J$17.06.29 



23 



( 23 ) 



*HH¥5-2 8 3 0 7 6 



[El 1] 



4.0 



1) 

V 
I 

i 

9 

* 

o 
4t 
& IS 

*r 

Li 

& 



(He) Ti V Mn Fe 

<.0<<X<OS) (M«<O.J3 tOI<X<0 5> (c.<<pc<«S'; 



H.30 



Co 



C<3 

14.00, 



CH 1 3] 



□ 

Q 

ED 


a 


L 




a 


% 

CP 












i 


i 


. i 


i 



10 2.0 10 4.0 



IWff] 2000-227858 



[^#B3¥fi)cl7.06.29 



24 



( 24 ) 



<t$Bfl¥ 5-2830 7 6 



[01 2] 



(00 



77 
V 
I 

V 
\ 

0 



50 



□ 

a 










a 






















a 














0 






_ L 


, 1 




Q 

i 



0 l-O 2.0 jjO 4.0 50 



[HI 4] 



a 



□ 



0* 

5- 
«: 

cA) ™ 



2,B6 -GJ- 



f.0 2.0 3.0 f.0 



5.0 



Pfcgfr] 2000-227858 



[Sgfl-B] ¥6)517. 06. 29 



25 



( 25 ) 



WPS-f 5-283076 



CHI 5] 



ft 

it 



(03 



ioo 



Q 

u 




□ 






Q 










0 
D 












L 


, i 1 


L. 


1 



10 20 3.0 4.0 



J-0 



mM 2000-227858 



[g#B]¥/&17.06.29 



26/E 



( 26 ) 



5-283076 



II 7] 



. inAh > 
C 3- ; 

























» o < 










*■ * . 


















































o 

a 
o 



Me=Hn 
Me=Fe 
Me«V 



M e »Mn 

Mc=V 
Ne=TC 



